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(54) HMO*?*: V p >M^y ix-T-juted:o:-e(oaJt:sa 

(57) Abstract: A compound represented by 
the following general formula (1) (wherein 
^ ]^ ^ R represents a group which is easily 

hydrolyzed in vivo and removed) or its salt. 
This compmund can be used in producing a 
carbapenem antibacterial agent of the prodrug 
type for oral administration. By using this compound in a process for producing the above antibacterial agent, the production 
efQciency can be elevated and the production cost can be reduced. 
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56-123985 4^P§Bg 63-255280 -^x #^BS 6 3-28 
4 17 6-^©=S-<&fg) o 
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"T ® H St ^fe ^ e. T I ^ ^ V N o 



^©*i#t <fe ^ ® @ etj h t- s o 



•5 ^S^^Un 



CD *i ^] 




(1) 



RX 



(2) 
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3 

HB'flS'^tKDHulE'fb^tlJc:. -COO RS^#At-§x@:&^^T*^^:&^:^)S^g^^t 
^ ( 1) (D^h^m 

rci ~ 6 {i, ^y^^ L < JiCl ~ 5 7';v:^;i/»s <fc ^ b < J*C 

l'-4 7';i/^;i/*. ^&fci$F*b<t±Cl — 3 7^;i/^;vSx ^ e>Cc j: Di?* b < 

{±C 1~2 7^ 

T;t/=^;vs©^?!l^ bT(i^ p<5^;^^ :rDi^;K y^^JW ^ 

;k s-:;^5=-;k t-:r^;K ;^.::r^>5^;K -rv^>^;w *5J:t>*>r v-^=^e^ 

rc l~6 7';i/=r:3piyj {i, $?^b<{±C l~5:p;i/i3ip^>s> J:D»^b< 
{iC l~4 7';i/n:^>>*, ^e)l3$f t b<t±Cl'-3 T;bn:3p^^^ ^^>^z«t^^ 
^^b<<±C l~2T;i/ndps>'aT*$>So 

iff=^r^> n-:rh:3p^>, l-:^h=3ps^, s->^hdF^>s \.-^Y^i/i3i}fii^^m-f 
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6 CD T ;i/ 'ir :r ^ {i T ;v — ^ ^tttc-r s o 

rc 2~6 ii. $f^b<J±C 2~5:p;i/'^:n;i/^T-$>»3. J: t) 

Jif S b < J* C 2 - 4 7';V'^r:;vST-^ ^ o 

7'7^-;k 2-:7^7^— 2 1 -:rn^-;K 2-p< 

rc 2'-6 7^;v:3rrz;i/*j * b < {*c 2 ~ 5 T;v=^r-;i/S-t?fe J;?) 
b < {± C 2 — 4 -rji/^—jv^-^i^ ^ o 

6M) (o^m<^(Dm^%\^<\±^Mm(Dum^^m^M^ir^o ti3it>%. 5- 
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5 

^ i± 3 »i7 lci*-r 5 o 

(a) C 1 ~ 6 :^;V=5p;V5b;i/3jf - C l ~ 6 y)\/^}\y^ 

(b) T U C 1 ~ 6 

(c) 5-'7M^g^^^«:tr;i/5K::^;i/^=3pi/C 1 ~ 6 

(d) c 2 ~ 6 t;!/-^— ;i/:jtj;v:4?-;i/;r^e^ c i ~ 6.t;i/^;i/S> 

(e) 0 2 — 6 ;i/:jt3;i/5Kr::;i/3}-^i:/ C 1 ~ 6 

(f) C3'-8S/^5'DT;i/=3p;i/?!3;i/:^?— ;i/3j-^i/C i ~ 6 

(g) C l-^6TJ]y-=t^iyijJV7i^-)V:^:^->C l--6T;V^JVm. 

(h) TV—J]y:t^ty:h)Vyi^~J]y:^^iyC 1 ~ 6 

(i) 5~7Mm^^^*:r^e^*;i/3t?r:;i/:^33pS/C 1~6t;1/^;1/*x 
( j) 0 2-6 T)V^—;V:t^i^:^)]^^-^JV:t^i^ 01-6 

(k) 0 2 — 6 T)V^=i)V:t^i^ii3)V:!i'>=-)\/:^^ty 01 — 6 

(1) C 3^Siy^UT)]/^J\/:;^^i/ti)V:i^—JV:t^^C.1^6TJl^JVM^ 

(m) 7^$^ U K-3 

(n) 2-;r=3pv-5- (ci~6r;v^;v) -l, 3 -S^:^=¥VV>- 4 - 
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6 

HulB(a)~(n)©a}±. 
C 1 - 6 ; C 3~8 i^i7PT;i/^;i/^ ; C l — 6 ; c 

2 ~ 6 t;!/-^— ;va ; C 2 — 6 T;^:^^ ; C 1 6 TJV^J^mz X \) 
nTV^T^) J;v^7";— ; 5 — 7 Mltm^^* ; C 1 — 6 

; C 1 ~ 6 ^e/:*;!/^}?-;!/:;^:^^^^ ; T V —JVii }V^^-:fV^^-> 

—;]/:t^^tiJ^/^—Jl^:t^t^M ; C 1 ~ 6 TJ\^^J]/^:t& ; C 2 ~ 6 7^ 
; *5 J:tJf 5^ C 1 - 6 ^ y mifi iof3:^m^\) m^^fi^ 

S;fc^±^^oT^.^T^) cfcv^) J:ii:!9gm^tiTV>-r*)i<. (a)~(n)cD 
&ifimmm:i ^ D glfe^ ttX V^^^gm^T♦$> ^ T % J: V^ C ^ ^itt*-r ^ o 

* b < ti> R fci43tt S BulBg^ftfi^ c 1 ~ 6 c 3 ~ 8 ^ n 

T;i/=3p;i/S^ c l~ 6:p;vndpi<'^^ c 2 — 6 C2~6T;v=3p— 

3 ~ 6 ^ D t;!/^;!/*-^ $> s o 

2|5:^0^® J: t)^?*Lv^^^tfcJ:tb{S^ R(±x B9f3b:fe(a). (b). (d)^ (f)- 

(h). (j). (i)~(n)cDS^)^e.^t^^ti^o zti^om^. mt^vtzmmmzx\) 
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(f) #gj^c 3~8 S/^n:?';vdr;i/:;?7;i/5i>*n;i/;t:api^C 1 ~ 6 t;p=3p;i/^, 

( j' ) ^^ttJUC 2 — 6 ;i/;?r-=3pex:;!3;i/4^--;i/;r=5ri>' 01 — 6 

(n') #gm2-;r=3pv-5 - ( C 1 ~ 6 T;V:^r;i') -1, 3 -S^;r=3pvi/> 
(a") c i~6 7';v^;i/:*r;i/3j?-;i/:t=¥5/C l'-2T;i/=3p;i/S (eiciTN c 
(g") c i-'6T;v:3:3FS^:^;i/5j^n;i/;r=^pi>'C i~2t;i/=3f;i/S (cici-e^ 

(1" ) ,^Ng^glC3~6 S^^^D7^;i/dF-;i/^dpS>/:;?3;V;}f-;i/::r=3p$^C 1 ~ 2 
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in") nmi^2-:t^V-5 - ( C 1 ~ 4 -1, 
> - 4 — (JV^ 

2 -:^:3pv- 5 -;»<5^;i/- 1 , 3 U>- 4 JV;^^)Vm. 
1- (2, 2 -i^p<5=-;vrD3}<dp$/:jt7;i/;itr^;v;^:3E^S^) 
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x'D>^^y - 2 -:;^-:^rV- 5 1, 3 U> - 4 J]/?^ 
v'DVM^y-l- (2-^'^D^:3pS^;V3i h:3f^i/:fe;V7i?-;i/::^-:^$^) 3:5^;k 

-^DV^^y-f v>^5^;i/5E7;i/5j^— ;l/5^:3p$^p<^;K :feJ;t;f 

Am:^^0T;i/:it7 ^)^mM. ; x'^:^ $<'«i7 A*Ss :!b;i/>>'i7AJe^ir©:p;v:ib U±M 
; *5J:t;«^ TV^— >>AJ®^ h^-n-::^^;i/7'>^riii7A*g' 

if © 4 m 7^ > ^ - A *i*s^tf ^ tl S o 

^ ( 1 ) (Dih^^(Dm^ 

i^^m^k^^ (1) ©-fb-^tJ^fctt^OJ^fis x'DV^a^ TIB^ (2) © 
{b'^^^i:^JgS#^£T^3^5V^rSi^K^•^Sxm^^^"e:&:S;^^^3ibma^•rs 

RX (2) 
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Xy&sjgmM^T-^a^ (2) (D^t^W^^tl^^^lZlt, ^ (2) CD 

i^S©ffiM«{±^ x'Dvmtc^bTO. 2^;i'^S~l. 0^;l/^M^ 

(2) <D^^^(Dmm*l±> ^f^b<t±^ Tovmi-^bto . 2^;i/^M 
*^B^J3j;^^ (1) ©{b-^tJCDM^t^^l^ifeft^SiiSJis $?*b<{i. 
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-^tiymiBXXJi^ (2) ®>fb#tJl::iJn;iT. TIB^ (3) o^h^m^^ ^iztiu^ 
R^R'^R^R^N + X" (3) 

R*-'R^CDV^•rtLAf»i:^^K:^*?^^^LTV^T'fe<^:l^C 1 ~ 6 
C 1 ~ 6 7';i/^;i/SJ3 J: f5 gm^tiT^/^T U 

•r V—JV C 1-^6 TJ]y^JVm (^ilT% C CD^OT' U — CI ~ 6 

c 3 ~ 8 D c 1 ~ 6 T'jv^jv^^ 

c 3 ~ 8 ^ D 
C 2 ~ 6 

C 2~6 7';i/=3p-;i/^ 

(1) ©'fb^tJ^&ft^dily&ST^So 

^ (3) cD'fb'&i^ii. riSSg^tlTV^^d^. ^fe{±m?St3j;oT§^{3M3tT*§ 

§ o 

X-i:b-C{±s 7y'fb%-f;r>> ^XV^s^^t 
tr>r:^>*s^tf ^*b<i±> m<h^-(it>. *5J;tJ?3 
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#tfe)ti^o «^^U<J±s ^ (3) 6D>fb^ti{±> J^'fb^>s^;i/hUj^^;i':p>^ 

^ (3) CD'^b^tJ^^ffi■r^:^-^^ (3) CD<b^tJ®{£ffl»{±. (2) © 
1. 2^;V^«T*$)So 

^ (1) o-fb-^^offij^ 
*^0^J-ct^^ (1) cD'fb-^i^ii. -COORa:S:gm»^bTWr§:rn H 

(o^^(Dmm^^\^>xm^>^!itizxD^ ^m<Dmi^y^'t:^i^^^-^x!s^mx^ 

ofc, 'fb^tioHJS^^m'fbJ:®. *5J:t>\ rn ^•^y^^bxa<&#B&t-Sc^i^)ST• 
Rife^•rs^ rn h*^^/^7'fb-&i^©^3t:&^T^o-c. ^ (1) oih^m^tcilt 
^©J^^fflVNTs tulBrp K^^^y'fb-^i^CDtum^b^tH^. -COOR^^^X 



wo 2004/035540 




PCT/JP2003/013319 



Ms (02CCH2C02R) 2 (4) 

^^m^'^^^hiz^^x. mm^h^m^ -coo RS^^xt-s o 

^^*;t-^^>^A^ H(Dck^>&-x'^*;T-SX'>A0{g^T;vn^Wb'^tJ (^J;?.{*. 

^ (1) (D'fb-^tr^fcl±^©^i:"^^^^>"i7A^i:©Sj;S{±x t^a©#:eETl- 

h U;t^5=-;v:^5. >^ hUTU;vT^>s i^^5=-;i/^>s^;i/7'^ 5^ ^^p<5=■ 
N-^5^;n^^i; 1, 8 -S^Tif lf$^^D [5, 4, 0] 
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(DBU) s 1, ^-Vr^\fii/i7U [4, 3, 03 (DB 

N, N-i^^5^;v7':z'; t^nI;>^ rnj^:^>. ^yu>^ 
/t^^Al^inlM^JN ■r^fc>-&J^P^-^qrtg;&ii^Mt£>f7;wt^;^.A'fb'^!^a)rD h* 

DO^fb-^tfilSiiS^-l^. x.^5^;i/a-C0 0R*s^A$ttfc. ^(III)®'fb'^#f 
^#€.ci^i^"C^§o m^x. ii®^(III)®>fb^%A^e,. >^=3p~A lo^jiit: 

ifix^^ (:^=3F— A l©3:^(ii)) „ 
^cib\ 5S; (A) ©:^;i//t^^.A^^«:}{)^ :^3;^^^°-^;^Al^'^b'^%©7°D 

^<2^l^:feV>TmfcifL®^S'l4$*t- SC^Ji. m^it. B2|s:a^fl^2 6 6 6 1 1 

^- A 1 ©^jd^ ^ {3Bj£Bj-r s hTIB©3l D § o 
^^(i) : HufBxa(ii)^-*5V^T^ffi^tl§^(II)©'^b^t>^i^ ^( I )©'fb 
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K^^y^f^b^i^Tsfe^^ (A) (D-fb-^J^ti. S;(vii)cD'fb^j^i:. 1- 
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m m mi 

-fb-^^l : -^P^M^y :r-b^;i/:^^r^;>t^;i/ 

'r±^)]/:t^^^^J\^yu'^^ h* 1 . 5 3 g<Dy^ h ^ t. (2 0 

ml) I3"^n>^4. 16g^JP;lfeo eiClc, N, N - ^-T V If 

i^m^5^;i/3 0ml i:2 0%:^i^7jc3 0ml i:<feSnAT^^^bfco i^M 

2 0 %:fti^7jc 3 0ml T-^5fcofem> 5 %m.m7km± h V ^ATi^mm^ 

fflV>"rMiiibfeo 7k*S^5mo 1 / 1 ^^7k^^g[-e^14^ bfc^. 7jc*a5&@^^3^ 

■5^;^^fflv^T^salbfco i!iimmi:imm'^v:^->^ A^m^xm.7k^m\^t^^. 5 

j^bfeo 5?S®^$^*MHS5febT> -rnv^^y 7'-l2^;i/::r=3p:^^5^>5 5 3 
mg^^4)yttl2;b-r#}fco 

^H-NMR (CDCI3) (y:2. 14 (3H, s) , 3. 50 (2H, s) , 
5 . 8 0 (2H, s) 

MS (FAB+) :m/z=177 (M*+l) 

if/'?p>r;i/:t^i^p<^;i/3— :$^-r h 2 . 4 2 soy"^ h ^))^^wl (4 om 

1) l3x'P>^5. 2 0g*Jo^feo ^Clfc:^ N, N-S^-f vrDtr;i/3i5^;i/T 

^;i/4 0 m 1 2 0 %:feJ^7jC 4 0 m 1 ^^in^T^^bfeo mm^^JVm^2 0 
%:^m7jc4 OmlT'lJfeofem> 5%J^M7Km±hU'>A7K^M^MV^T^ambfeo 
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'H-NMR (CDCI3) 6:1, 22 (9H, s) , 3. 49 (2H, s) , 
5 . 8 1 (2 H, s) 

MS (FAB^^) :m/z = 2 19 (M^+1) 

2, 4-i^p^g=-;^^>^/^;l/;r:3pi^^5^;l/;^7D U K 1 . 9 9g®7^h^t.KD 
y^>mWL (2 0ml) lc:3i>>fb:^ hV^Al. 5 0 g^jD^s CLtl^^MS 0 
"ClCT 2^P^a:#bfeo iil::. x'n>^4. 16g^N, N - v fcf;i/ 

1 . 4 2 gt^^ ^izm^x. ^ti^^U5 o''cizxm^mnvrc, 

n^tlt^L^mm^^ WFm.:^9-Jl3 Oml 2 0%:^ii7jc3 0ml ii^ia^x-^m 

ufeo mm:i:-^jvm^ 2 0 xi^m?^ a 0 m 1 -r-^stofc^. 5 %J^^7Jc^:^ h »; 

m^mm^^jv:^m\^^xMm\.tzo mmmizm.m'^i^^''->^A^mxxm,7Knm 
bfe^^ ^mhr^o ^momm^UEE^^i^x. vD>^^y-2, 4-5^^5=- 
;i,^>N/^;i^^df.^p<5^;i, 1.99 s^n-&mi^tLxmtco 

^H-NMR (CDCI3) 6:2. 36 (3H, s) , 2. 58 (3H, s) , 
3. 51 (2H, s), 6. 02 (2H, s) , 7. 04-7. 07 (2H, 
m) , 7. 88 (d. J = 8. 7Hz, 1 H) , 10. 31 (IH, s) 
MS (FAB+) :m/z = 2 6 7 (M-'+l) 

2, 4 -i?^5^;i/^>\/-r;^:a-=¥i^^5=-;i/tJ7D >; h* 1 . 9 9g{z:f^^Tl- 

Ji5=-;i/5 8 lmg^afe@#^^bTf#feo 
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^H-NMR (CDCI3) d: 1. 33 (3H, J = 7. 2Hz, t) , 1. 5 

6 (3H, J = 5. 4Hz, d) , 3. 47 (2H, s) , 4. 24 (2H, J 

= 7. 2Hz, q) , 6. 82 ( 1 H. J = 5. 4Hz, q) 
MS (FAB*) :m/z = 2 2 1 (M*+l) 

2, 4 -S^p<^;i/^>\/-f ;i/:r=^ri>'p<^;i/^D U K 1 . 9 9gfcf^;tTl- 

'fb^tJ3(DJ^-^i:l^^tcbTs TP^^^y-i- vrD>i<:3f-e/^;i/>i^^;i/ 

'H-NMR (CDCI3) 6: 1. 31 (3H, J = 6. OHz, d) , 1 . 3 
2 (3H, J=6. 3Hz, d) , 1. 56 (3H, J = 5. 4Hz, d) , 3. 
47 (2H, s) , 4. 91 (IH, m) , 6. 82 (IH. J = 5. 4Hz, 
q) 

MS (FAB+) :m/z = 2 3 5 (M*+l) 

2, 4 -S^p<5^;i/^>\/-1';V::r^S>'p<^;i/^P U K 1 . 9 9 glcf<^;tT S^^^ P 
^^->)V^^tyti^V-^^-;\y:t^ty?^^^V^u U h* 1 . 9 3 g^ffiV^}feJ^^{±'^b'^ 
t» 3 (Dm^hmUi^ hX. VP >^^y P^:api^;i/;r=3pe/:!!7;i/3j?n;i/:4-=^i^ 
p{^;i/9 4 9mg<&«gcMfeS#:i:b-r^feo 

'H-NMR (CDCI3) d: 1. 23-1. 94 (lOH, m) , 3. 51 
(2H, s) , 4. 68 (IH, m) , 5. 82 (2H, s) 
MS (FAB*) :m/z = 26 1 (M*+l) 

2, 4~t^^^JV^>^J^ JVTt^i^y^^JV^ti V \^ 1 . 9 9g{zf^^Tl- 
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'H-NMR (CDCI3) 6 : 1. 21-1. 94 (lOH, m) , 1. 5 6 
(3H, d, J = 5. 4Hz) , 3. 47 (2H, s) , 4. 65 (IH, m) , 
6. 8 2 ( IH, q, J = 5. 4Hz) 
MS (FAB*) :m/z = 2 7 5 (M*+l) 

'H-NMR (CDCI3) 6:1. 65 (3H, d , J=5. 4Hz) , 3. 5 
0 (2H, s), 6. 90 (IH, q, J = 5. 4Hz), 7. 18-7. 42 
(5H, m) 

MS (FAB*) :m/z = 2 6 9 (M*+l) 

-fb-^^9 : -x-PV^^y - 2 -:^dFV- 5 1 , 3-i^:t^VU> 
- 4 - 

3 2 bT 1.93 g^fflV^fcfe^W±<b'^^^ 1 <Dm^t 

l^^{3bT> TD>^^y-2-:^=3pV-5-pi^;i/- 1, 3 -S^:^=3pV^>- 
4-^;i/^5=-;H. 1 3 g^M0^^f*:^bTt#fco 

'H-NMR (CDCI3) d:2. 19 (3H, s) , 3. 50 (2H, s) , 
4. 9 4 (2H, s) 

MS (FAB*) :m/z = 2 17 (M*+l) 

-fb-^% 1 0 : x^P>j^^y-l- (->^ u^^i/JV:t^t^tiJVyi^—)V:t^ 
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t \'uy^>m^ (2 0 ml) iZ3^^h^ h U e^A 1 . 5 0 g^^)Px.T^ 

m^fi^Rmm^. B^m:i^5=-;v2 o omiT-^f^bfems citL^^tain:fetg7Xi 

0 0 m 1 ^fflV>T 2 IsI^5feV>s ^iz^m^mykmi- h U A7jc^?^ 1 0 0 m 1 ^ffl 
VNT2tllttmbfeo tK^B^ 5mo l/1^^7j<^lt-e^tti:bfc^. 7j<^i^i^M 
x.^;i/ 1 0 0ml ^ffiV^T 2|l]tttBbfeo ttffi^t-?^^"^^/^-^^'^? A^SP;tTHJ& 
7k^!^b;fe^. 65ib:feo 5^S®^i«^Mffi®*bT x'd - 1 - (i/^ 

1- (S/^P^:3p$^;i/;^dp$^:^7;i/!Kn;i/:^dps>') 3^^;V^57 P U H 2 . 0 7 g© 
7^ h^t h-P7^>^?S (2 0ml) \Z3^ih± h U 'i'A 1 . 5 0 g^SOitT^ 
ilH^^S5 0"CfcT l^^^#bfeo ilClfcl. ■^P>M4. 16gi:N, N- 

$;-f vrpi^;i/3i5=-;i/T^ > 1 . 4 2 gi::^<ti^>^;i/ h u j^5^;v:F>^-r>A 

2. 28g^^^jn^T. Ctl^^fi5 O-ClciT 1 S^F^aJ^bfeo f#^tL;tMJJ£; 

i^^3:5=-;H 0 Oml^MV^T#f^b:fe:m. ^f\.^^mm^^}^^ 0 ml 
^fflV^T 2IlI^5feV^s ^5^^c:fia^J^^7X^:^ h U AtK^^S 5 0 m 1 *fflV^-C 2 HJft 
mbfeo 7jc:fg>^5mo l/lJ^^Tk^^T^ttJibfe^s 7fc^S5^I^m:i^5^;i/5 0 
ml'Z?2|ll*AtBb;feo af±5^l3?gS^ve?'^S>'i^ A^iPx.TJl?&7K^!^b:fe^s 5il 
bfeo 5^^©?^^^MJE^*bT> vp>^^y-l- ($/^p^dps;';i/;tap>> 
i:3)V^^—)]/:^^l/) :n5^;H. 2 8 g ^0gC^-feS#:2i bTttfeo 

-fb-^%12: TP>g^^y^ - 1 - (2 . 2 -i^p<^;i/rp4^^->:fa;i/7}^i^;i/ 

2, 4 -S^p<5^;V'-^>\/>f P U h' 1 . 9 9 g {df^^T 1 - 
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'^b'^tI3£D:^-^i;|^a^c:bT^ VP^^^y-l - (2, 2 ^;i/rD7i<:3p 

'H-NMR (CDCla) drO. 96 (9H, s), 1. 57 (3H, J = 5. 
6Hz, d) , 3. 47 (2H, s) , 3. 88 (2H, s) , 6. 82 (IH, 
J = 5 . 6 H z , q) 

MS (FAB-) :m/z = 2 6 1 (M*-l) 

-fb-^^ 1 3 : -TP>^^y - 1 - [2 - (5^^P^=3p^;v) 31 h^i^'iJJV^^ 

2, 4 -S^p<^;^^>^/>f ;i/:^:5p$/p<5^;i/^D U H 1 . 9 9 g{::'f^J;;?.T l - 
[2- (^^j7D^^ri^;i/) 3^ h:3j^^':^7;V5}?n;v:ij-:^i/] 315^;!/^ d U K 2 . 3 5 
g*fflV^fet:l.^^±'^b'^t^3®:^^^|5Ii|{c:bT^ -^DV^^y-l- [2- 

'H-NMR (CDCI3) (5:0. 88-1. 72 (16H, m) , 3. 46 
(2H, s) , 4. 21 (2H, J = 6. 8Hz, t) , 6. 81 (IH, J = 

5 . 4Hz, q) 

MS (FAB-) :m/z = 3 0 1 (M^-1) 

2, 4 -i^pt^^^l/^VvT-f ;i/:r:5pe/p<5^;i/^p U K 1 . 9 9 g{c:'f^;lT 1 - 
{^'J':fh^->±ij]/-^—j]/:t^-» 3i5^;i/^P u K 1 . 8 1 g^^fflv^fem^ti-fb 

iy) :x.^jV3 3 lmg^t#:feo 

'H-NMR (CDCI3) 6:0. 95 (6H, J = 6. 8Hz, d) , 1. 5 

6 (3Hs J = 5. 4Hz, d) , 1. 99 (IH, m) , 3. 46 (2H, 
s), 3. 96 (2H, J = 6. 5Hz, d) , 6. 82 (IH, J = 5. 4H 
z , q) 

MS (FAB-) :m/z = 2 4 7 (M^-1) 
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2, 4 -i^^5^;i/^>^/^;i/:4-^^'p<5=-;i/i^D U K 1 . 9 9 g Izft^X ^ V y 

^H-NMR (CDCI3) 6:1. 33 (6H, J = 6. 3Hz, d) , 3 . 5 

1 (2H, s), 4. 93 (IH, m), 5. 81 (2H, s) 
MS (FAB-) : m/z = 2 1 9 (M^- 1) 

2, 4 -^^^;i/^>>/-f;i/:r=^S/'p<^;V^^D U K 1 . 9 9 gizft^x-^ 

^H-NMR (CDCla) 6:0. 94 (6H, J=6. 6Hz, d) , 1. 5 
8 (2H, m), 1. 72 (IH, m), 3. 51 (2H, s), 4. 25 (2 
H, J = 6. 9Hz, t) , 5. 81 (2H, s) 
MS (FAB^) :mXz = 2 4 9 (M^+1) 

2, 4 --S^^^;i/^>vf>r;i/:t^$^p<5^;Vt^n U h* 1 . 9 9 g{3f^;tT^ v:^ 
5=-;i/*;i/j}?:n;i/:t=¥e/p<^;i/^P U HI. 21 g ?&fflv^fem^i±'fb^t; 3 
i:I^Ml-bTs ^P>^^y-f V:/5^;i/:;!7;i/5ifrz;b:?j-^i^^5=-;i/l . 2 6 g:&t# 

^H-NMR (CDCla) <y:0. 97 (6H, J = 6. 6Hz, d) , 2. 1 

2 (IH, m), 2. 26(2H, J = 7. 3Hz, d), 3. 49 (2H, 
s), 5. 81 (2H, s) 

MS (FAB+) :m/z = 2 19 (M^+1) 
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2, 4 ;i/:t=^i>p<^;v^D >; H 1 . 9 9 g{3f^x.T i -j^ 

^JVl. 4 4g^t#feo 

(CDCls) 6:0. 89 (6H, J=7. 3Hz, t) , 1. 6 
0 (4H,m), 2. 28 (IH, m), 3. 48 (2H, s), 5. 83 (2 
H, s) 

MS (FAB^) :m/z = 2 3 3 (M++1) 

(3S, 4S) - 3 -r(R)- 1 -( t -:/5^;i/-::^p<5^;i/$/';;v:r^s^)ji^;vl 

- 4-[(R) - 1 - 3 -y^^^u^ ;]/7i^=-;\/- 2 

-:4-=^V:7'Pl:f;i/l7^-if5^5^>- 2 -:r>g>M3g 

T;^=f>#H^Tl-:feV^T^ (3S, 4S) - 3 - [( R )- 1 -( t - :?'^;i/>:^ 
^ V )\y^^ty )cc^;v] - 4- [(R)-l-:i3 ;i/:^'335^Sy T-if > - 

2-:^> 3. Olg (10. Ommol) CDt^ h ^ t h* P 7 ^ > (30mL) 
mWL^^ ^^a^c:*5V^T^ l , l ' -:?7;V5j^^;i/S^-r ^ V^J—)\y 1 . 6 3 g (1 
0. Immol) ^n\7LX. l^F^M^U (3S, 4S) -3-[(R)-l- 
(t-:r^;i/i^^5^;VS^>;;i/;ii-^->):r.^;i/]--4-[(R)-2--r ^i5^^/— 1 

5^;V4. 0 3 g (18. 5mmo 1) ©T^h^t Fp73> (3 0mL) ^^gld. 
^^at::j3V^T. :^'fb x'^;^^/'^ 7^;i/fg#:4 . 3 9g (17. 0 m 

mol) ^m^-C. |5lMJi?T-3 O^P^it^bfeo ^CD^. f#$>nfc?t^^s ?K^f^ 
h U 3^5=-;i/7' ^ > 2 . 8mL (20. Immol) ^?iTLTs 
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^(Dmmm^^izmmhtci (ss, 4S) -3-[(R)-i-(t-:/^;vs^p< 

5=-;b^>U;i/3j-dp$/)3:.5^;i/]-4-[(R)- 2 --f ;u- i --r i 

m^X. 3^^jt#bfco ^ejttfeM^SrM-^i^*. f^^3^^;i/ (2 4 OmL) ^ 
0. 5MJ^^ (4 OmL) (DU^mizm&. m^^^^bfco %^jl<fe7j<. ISfP 

- (^=3p-th>-@^^3^5=-;i/=3 : 2v/v) lc:J;t))|tl[b-Cs ^^Mfb-^^S. 6 

4 g<&^M^^)|^iJ&i:bT^ife (1R^8 0%) o 

NMR (ppm, 4 0 0MHz, CDCla) : 11. 79 (s, 0. 3 

H) , 6. 26 (br, 0. 3H) , 6. 20 (br, 0. 7H), 5. 77 
(s, 0. 6H) , 5. 72 (ABq, J = 7. 8 Hz, 1. 4H) , 5. 0 

5 (s, 0. 3H) , 4. 13 (m, IH) , 3. 88 (dd, J = 4. 9, 2. 
4Hz, 0. 7H) , 3. 76 (d, J = 6. 6Hz, 0. 3H) , 3. 53 

(s, 1. 4H) , 2. 9 1 (m, 0. 7H) , 2. 8 7 (m, 1 H) , 2. 3 
8 (m, J = 6. 8Hz, 0. 3H) , 1. 06-1. 21 (m, 1 5 H) , 0. 
8 2 (s, 9 H) , 0 . 0 2 (s , 6 H) . 
MS (FAB) m/z 4 5 8 (M + H) * 

#%^^J2 : 

■x'D>^^y lf7N'n-r;i/;r^Sx^5^;i/a^X^;i/4 . 3 6g (2 0. Ommo 

I) cD^7jcT-fe h - h U;i/^^l-x ^^T. m7Ki&^h-^^^i^^J:,m^2 . 8 6 

g (3 0. ommol) ^m^. 1 oi^mmwvTco ^(Dmmmiz. ^k^^t. h 

U j:5=-;v:7'^>4. 2mL (3 0. Immol) ^ 1 0^P^)?f^{tT?ST b. ^^V^ 

t?. ^m^m^vxs :i(ommm^i d^mmwhtco zommmiz, m^^x. 

(3S, 4S) -3 -[(R)- 1 -( t -:7'5=■;l/S;'p<5^;^>>U;^:^}-:3F•i.)x.5^;l/]- 
4 -[(R)- 1 -:!Jj;i/4^:3E^S/J^5=-;i/]T^f^S^>- 2 -:r>3. 0 2g (10. 0 



wo 2004/035540 



26 



PCT/JP2003/013319 



mmo 1) ^ N, N-iJJ\/^^=.JV-:^^ ^^^J—)]/l. 6 7 g (10. 3mmo 

1) ^ *5J:t>'T-fe h ( 1 5mL) &fflv^Ti^Mbfc-r U 

nmzmm:^^J\^ (S OmL) ^m^. 2mo l/lamm (S OmLx 

2) . lafaaWTK O OmLx 2) s :feJ;t5ia«l:^J^7X (3 OmL) ^jli^5^^fflv^ 
T^5fe^b> (3S, 4S) -3-[(R)- l-(t-:/^;^e^^^;l/i/^;;^3^:^r 

- 4 -[(R)- 1 3 - ;i/;r=^Sy ^ ^i:/:;^?;!' 

2 -;^^vrD tVl/jT'-lfg^i^V- 2 4 . 0 7g (M;j&W8 9 

%, ( (3S, 4S) -3-[(R)-i-(t-:/^;i/i^^5=-;vs^U;i/^^S/)a^ 

4 -[(R) - 1 -*;i/4?^i/a^^;i/]T-lf5=-^^>- 2 -:r>i&^^(DJR 
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If ^ CD < 
1. ^ (1) (Dih^m. ^feti^®:^: 



(1) 



(a) c 1 ~ 6 7';i/^;i/:i7;i/>i^— ;i/:^=^ri^ c i ~ 6 

(b) T U —)]^tl)^yify=.)]y^^i/ C 1 ~ 6 'r))/^))/^^ 

(c) 5 — 7M1tm^^*5b;^:^J^-;^3^:^i^C 1 - 6 t;i/:3f-;vS^ 

(d) C 2 ~ 6 7';ver C 1 ~ 6 

(e) C 2 ~ 6 •rjV:^—j\y:hjVyii—JV:t^iyC 1 ~ 6 T;!/^;!/*^ 

(f) C 3~8 5^^D7=^;i/:3f-;i/5E7;v4f-;i.;^df^C 1 ~ 6 

(g) C l'-6 7';i/n^i/^;V3l^-;i/3r:^$^C 1-'6t;1/^;vS. 

(h) 7";— ;i/::^-:^^'*r;i/3}?:n;i/::^dp$/C 1 — 6 

(i) 5 7 mW.m^^&:t^i^i3 C l-^Q-rJly^JlM. 
(j) C 2~6T;i/'ir-;i/::r=3pi/:i3;V5j^-;i/;^-dps>^C 1~6 

(k) C 2 ~ 6 •rjV^—;V:t^->i^J\yyir^—)V:t^iy C 1 ~ 6 TJV^^jl^ 

(1) C 3~8^i57D7^;V:^p;V::^:^i/5!3;i/7j^n;i/;a-dpS/C 1 ~ 6 T;!/:^^;!/^^ 

(m) 7^$^'; h--3— r;^s^ ^fej* 

(n) 2-:t^'J-5- ( C 1 — 6 -1, 3 -^;*-:^V 1^ >- 4 - 

BuBB(a)~(n)®S(is 
C 1 ~ 6 ; C 3 8 ^ UTJV^JV^ ; C 1 ~ 6 ; c 

2^-6 ; C 2 ~ 6 ;vs ; C 1 ~ 6 7';v=3p;l'*fc <fc t) 

tu■rV^T^) J;VNTU--;i/» ; 5 — 7 ^^f^^^^S ; C 1 ~ 6 

£ ; r?'';— ;i/::r^i<^:^3;i/jK— ; C 1 ~ 6 ; C 2~6 
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3. Rlz^\,-f:hmm&1fis C l-^6-r)V^)vm^ CS-^St^^u-r^l^^jV^^ 
c i~6 c 2 ~ 6 t;v>;7- cz-^eTji^—jvm. -rv — 



5 . R^, 

(d') ^^StSlC 2 ~6t;1/'^— ;i/7i^-;i/;^-d^i/C 1 ~ 6 

if* ) #NgilC 3~8S/iJ7n7^;i/=^;i/:*7;i/:^-;i/;^^j/C 1~6 

(r ) ^^g^C 3~8i>'^nT;i/^;i/;r^^5t7;i/5}f^;i/:;r^i>'C 1~6:p;i/^ 
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(n') ^^gil2-;^-^V-5- ( C 1 - 6 7';i/^;V) -1, 3-i^:t^V\y> 
6 . RAS. 

(g") C l~6T;i/r3df^i/:;!3;i/>J^:n;i/;t^2/C l~2 7^;V:3p;i.^ (^IClt!. 
(h") >'3l-;^;^^Jp^>:^b;l/5}^"-;v:?^-:3^^s:/C l~2T;i/^;i/ft (c:iT% ci© 
) 0^ erne 3-6 ^/^nT;v^;i/;^:3p^>:if;i/3j^r:;i/:;r=^$^C 1'-2t;1/ 

>- 4 --f 

^^•Ts if 2 fciBmo'fb^tfo 
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8. TI35S: (1) cD^ti'^tJ^fe{*^©m0^3lg;&^-^$)oT. 



9 . RA5^ 

(a) C 1 ~ 6 T}\y^JVtiJ\^yf-—JV:t^-> C 1 ~ 6 

(b) T ^) —JViJ JV^~:i\^:^^ty C 1 ~ 6 7';v^r;i/^> 

(c) 5'-7Mm^^^5:**>>^^->'^^=^^^c 1 - 6 

(d) 0 2 — 6 T;i/'5r— C 1 — 6 

(e) c 2 ~ 6 t;i/=^— ;v5S7;i/3}^:=:;v;i-:3p$^ c 1 ~ 6 

(f) c 3~8 P7^;i/^;v:^7;v^— ;v:^^s^c i~ 6 t^v^jv^^ 

(g) C l ~6T;i/3dp$>':^;i/:fJ?-;v;t^$/C 1 — 6 




(1) 



RX 



(2) 
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(h) T u —y\/-^^^yij)\yif^—M^%/ c 1 ~ 6 

(i) ^--l%mMM^^^^%yi^)\^if-=-M^iyQ.\--^T)\^^)\^^. 
( j) 0 2 — 6 T;V>5rr:;i/:^dr^:*;i'^- ;i/;t=^Sy C 1 ~ 6 

(k) C 2 - 6 T 0 1-6 

(1) C 3-8 S/t57DT;i/#;i/:^di^$^:i3;i/7j?r:;V:;4-:?pe^C 1 ~ 6 T;i/=3p;i/*, 

(m) 7^5^'; H-3— r;i/»s 

(n) 2-:r=¥V-5- ( C 1 ~ 6 t;!/^;!/) -1, 3 -S^^J-^^FV 1/ >- 4 - 

(d^Ts Huf3(a)~(n)(DS{±. 

C 1 ~ 6 ; C 3~8i:^^DT;i/:3p;i/»; C 1 — 6 T;I/:3=3^$<'* ; c 

2 — 6 T^i/^r-;^* ; c 2 ~ 6 7';i/=3p ; c 1 ~ 6 J: D Stfe^ 

; C 1~6 T;i/=2dpi>:^j;i/4^^-;i/3r:3rS>'S ; U 



10. Rt^. 

(a') c 1 — 6 T;i/:¥;i'>b;i'4?r::;v:r^$/C 1 — 6 t;i/=^;v^ (dCT?. ^ 
c 3-8$/^^nr;v^;va^ c i — 6T;v:3p;v^{3j; t)aig|^ 

(V) TU— =^syc 1 — 6 (CI ^icdScdtu 

(d') ^^giilC2~6T;i/'^-;i/>t7;i/J}?n;i/:tdes>'C 1 — 6 T;!/:^^;!/*, 
if) 0^Mmc 3-8^^57 nT;i/^;v>b;V7K-;v:^=3ps/c 1 - 6 T;i/=3p;i/*. 
(g') C l-6T;Pn:3ri/:t?;i/3}^-;i/;^:a^S>'C 1 — 6:p;1/:3p;1/S (- --^^ - 

®Si±> C 3 - 8 D 7';i/:aF;i/^^ Sfe}*^ C 1 — 6 7=';i/^;bSfca: 
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(h') T';-;i/:t^5^*;i/5j^-;b:^=¥$^C 1~6T;V:3F-;« (:i^T% dOS 
( j' ) 0mmc 2 ~ 6 'rjly^:^;\^:t^i/ti)]/yr^—J]/:t^iy C 1 ~ 6 'r;]/^)]^^. 

(m' ) wmmy ^ u k - 3 — r * tzit 

(n') #gm2-;^^V-5- ( C 1 - 6 -1, 3-iP7^^VU> 

-4 — f 

11. RAS. 

(a") C l~6 7^;i/:^;i':;ij;i/;}?r:;i/;r^$^C 1~2T;V^;1/S (dClT's C 

3x-;i/gi5^j±C l'-'4 7';i/^;i/»{c:i:DSife^ttTi>T*) > 

■ (g") C l'-6 7';^3lc^i/:^;l/:^-;l/:3^if^i^C 1-'2t;1'^;1/S (ClilTN 

(h") 7:ii-;i/:^:3F-i^:;?3;i/4^-;i/:^:3F.>>C l~2 7';V:3p;u^ (- --^^ -CD 

moy 3L-)v^^itc l~4 7^;l/^;l/^^3J;?)il^^$tLTv^T% ^ 

(n") #gi^2 -;t=¥V- 5 - ( C 1 ~ 4 -1, 3-i^;t^Vl/ 

>-4 — r;i/p<5^;i/* 

12. ^5; (1) o>fb^i^3{)^ ymti^^-^^m^\)m^^ti^. m^msizm 
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^D>m^y -2,4 -i^^^JV^y^J-i Jl:^^iy;/^^)V^ 
D D =3e^ :^ p< 5^;k 

13. J^S>?)5. h U N, N-S^-r V7°Dlf;i/ai5^;i.T^ 

;^T•^'5^ li^fc:^ 1 4 lc:f3m®:&So 

16. TIB^ (3) (D^h^s^^^ ^^:im^XKjit:s^no. if5fc:^8~15® 
R'R'R^R^N^X- (3) 
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R^-Rn±. Ill— b<{±^>&:oTV^■r^) J:<s 

C 3 ~ 8 $x p T;V:^r;i/ C 1 ~ 6 TJV^JVm. 
C 2 - 6 T;l/>^^^;l/S^ 

17. (3) O-fb-^tJ^Ss i^'fbT^ h^-n-7'5=-;i/7'>^n»i7A. J^-fbN, 

18. g|^^©^i>^&< loi:bTJ^:^7^;vX-COOR<^;frs> 

^ (1) ®'^b-^^^Sfc^±^Oi^?&fflv^T^ MtBrn ^/^'fb'^i^cDBSM'fb-^ 

^id. -cooRa^#A■rsxa*'^^-e:fe^^ :^r^ : 
H02C''^^'"^C02R ^ ^ ^ 

19. S: (1) (O'fb'&^Sfeti^o^ii^ •^^^e^'i^Ai^ii^^^^^ft'ic: 

Mg (OaCCHzCOzR) 2 (4) 

R^i^#:rtT•i^7J^^^$nT^B^3|^*$n^-5a<&^t-] ^ 
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2 1. Rvbs^ 

(a) c 1 ~ 6 ■rj\/^;v:^;v7f.-jv7t^ty c i ~ 6 tj^^jv^, 

(b) T V —JV:fyj]/7r.-;v:t^i^ C 1 ~ 6 7>>1/:3f;1/*. 

(c) 5 — 7 m^mm^^tiJV^—J]/:t^iy C 1 ~ 6 t;!/^;!/*, 

(d) C 2 ~ 6 'rj)/^—;)/it3;\^:^^—;\/7t^tyC 1 ~ 6 T;i/^r;i/^^ 

(e) C 2 ~ 6 7';i/=3p— C 1 — 6 T;i/:3r;i/X, 

(f) C 3 — 8 ^<57n7>;i,dp;V5!3;i/5i^r:;i/::r^^>'C 1 — 6 T)]/^;]/^^ 
is) C 1 — 6 7';i'ndpi/:i7;v:^-;V:;^ip^ C 1 — 6 T';!/^;!/*, 

(h) T U — c 1 — 6 7^;v^;va, 

(i) 5 — 7M^S^^«::^:3E^^';?7;i/4?-;i/::r=ap>>C 1 — 6:p;i/ap;i/^, 
( j) C 2 — 6 T;i^—)\/:t^i^±i^V:!n-JVyt^ty C 1 — 6 

(k) C 2-^6'rj]y^—JV:t^tytiJV^^=.JV:^^t^C 1 — 6 

(1) C3 — 8^'^DT;v^;i/::r=3rS/':^j;v3j?— ;i/;:^-=3p^c 1 — 6:r;v^;i/*^ 
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